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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The diamond very fine particle whose time amount to which 90% or more of fraction maintains a 
suspension condition in the purified water of pH7.0 about the particle which has each following mean 
particle diameter is the value shown below for every mean-particle-diameter range. 
Mean particle diameter Suspension time amount (nm) (time amount) 

Less than 200 24 Above 200 or more Less than 500 8 Above 500 or more Less than 1000 2 Above 1000 or 
more 2000 or less 0.5 It is [claim 2] above. The diamond very fine particle according to claim 1 whose time 
amount to which 90% or more of fraction maintains a suspension condition in the purified water of pH7.0 
about the particle which has each following mean particle diameter is the value shown below for every 
mean-particle-diameter range. 

Mean particle diameter Suspension time amount (nm) (time amount) 

Less than 200 48 or more 200 or more Less than 500 16 or more 500 or more Less than 1000 Four or more 
1000 or more 2000 or less One [claim 3] or more The diamond very fine particle with a mean particle 
diameter of 200nm or less to which 90% or more of fraction maintains a suspension condition in the 
inorganic-acid aqueous acids of pH4.0 for 6 hours or more. 

[Claim 4] The manufacture approach of the hydrophilic diamond very fine particle which heats a diamond 
particle with a mean particle diameter of 2 micrometers or less in processing temperature of 200 degrees C 
or more in the processing liquid containing a sulfuric acid, and is characterized by giving the atom and/or 
functional group of a hydrophilic property to a front face at the same time it removes the impurity which 
lives together by this. 

[Claim 5] The manufacture approach of a hydrophilic diamond very fine particle according to claim 4 that 
the above-mentioned processing liquid is concentrated sulfuric acid. 

[Claim 6] The manufacture approach of a hydrophilic diamond very fine particle according to claim 4 that 
the above-mentioned processing liquid is an oleum. 

[Claim 7] The manufacture approach of a hydrophilic diamond very fine particle according to claim 4 that 
the above-mentioned processing liquid contains an oxidizer. 

[Claim 8] The manufacture approach of the hydrophilic diamond very fine particle according to claim 4 
which is at least one sort as which the above-mentioned oxidizer is chosen from a nitric acid, perchloric 
acid, a chromic acid, permanganic acid, and a nitrate. 

[Claim 9] The manufacture approach of a hydrophilic diamond very fine particle according to claim 8 that 
the above-mentioned nitrate contains nitric-acid potash. 

[Claim 10] The manufacture approach of a hydrophilic diamond very fine particle according to claim 4 that 
the above-mentioned processing temperature is 250 degrees C or more. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an approach especially effective for manufacture of the 
diamond very fine particle of a hydrophilic property available as a single particle layer, and such a very fine 
particle in the application as a diamond very fine particle especially lubricant, a surface treatment agent, and 
abrasives. 
[0002] 

[Description of the Prior Art] Now, the diamond particle detailed for the application of abrasives or others is 
marketed, and the detailed powder and the superfines with a particle size of 5nm which are mean particle 
diameter 0-1/8 micrometers are used for the application of lubricant, a surface treatment agent, abrasives, 
etc. These very fine particles perform actuation of mixing or spreading with wet using a suitable solvent in 
many cases, in order to make it distribute per simple grain child and to usually acquire uniform distribution 
the inside of a matrix, and on supporting material. 

[0003] Although the front face of a diamond particle may consist of carbon atoms combined mutually, 
surface energy is kept relative in the low condition by an atom of a different kind and association with a 
functional group in many cases. Along with reduction in grain size, the condition of not only the property of 
bulk but a front face will influence the physical properties of a submicron particle greatly especially from 
this. 

[0004] Therefore, it depends for descriptions, such as the surface physical properties of a detailed diamond, 
for example, coherent [ as a desiccation particle ], a hydrophilic property over a solvent, and oleophilic, on 
the atom and functional group which it combined with the carbon atom of a diamond particle front face, or 
are adsorbed greatly. It is outlined by "physical property of diamond" (1987) NAUKOBA DOUMUKA Co. 
** edited by H.B. NOBIKOFU, and 147 pages about the class of the atom considered to adhere on the 
surface of a diamond, or functional group, and the adhesion art. 

[0005] The above-mentioned diamond detailed powder is generally obtained as floe of the fines which 
ground the comparatively coarse particle obtained under the so-called static high voltage, and were 
prepared, or were compounded under the shock pressure which uses nature or the application of pressure of 
a press etc. Since it will pass through various physical and chemical processings by the time such detailed 
powder results in a final product in both cases, respectively characteristic physical properties will be shown 
according to the art used. 

[0006] For example, with the diamond compounded with the static high pressure process, a fusing agent 
metal and the constituent of a reaction chamber are incorporated in a diamond at the time of composition, 
and it exists as inclusion and a substitutional atom. If such a diamond particle is used as a raw material, 
since dissolution clearance of the impurity which the imperfect part of the crystal with which inclusion etc. 
exists was preferentially crushed in the crushing process at the time of producing fines, and was exposed to 
the fracture surface will be carried out in the acid-treatment process carried out succeedingly, the impurity 
level as the whole tends to fall. However, the unreacted graphite, pollutant — , for example, chromium ~, 
from the shredding equipment which is hard to dissolve in an acid, which dropped out of the crushing side 
will tend to be condensed, and will accompany these pollutants and graphite to this in the case of the uptake 
of the diamond of the maximum fines by the ** exception or centrifugal separation. Consequently, the fines 
diamond of the form which is not removing undersize generally called a zero class presents gray or a still 
deeper color tone so that it may often accept. 

[0007] Although the origin of an impurity is not necessarily clear since a still unknown point is in the detail 
of a synthetic approach in the case of the fines diamond compounded using the shock pressure on the other 
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hand, the element considered at least to be the reactor or the matrix matter of reaction time other than 
unreacted graphite is detected. 

[0008] It sets like the formation fault of a diamond particle as mentioned above, and since it will pass 
through various kinds of chemical treatments with wet by the time the generated diamond is isolated from a 
resultant after a synthetic reaction, the carbon atom on the front face of a particle may have combined with 
the oxygen atom or the hydroxyl group, and it is said that a synthetic diamond is generally a hydrophilic 
property compared with a natural diamond for this reason. 

[0009] In the wet-classification process of the diamond of micron size, the shape of above table planarity 
produces the gap from the stokes rule showing the relation between particle diameter and particle settling 
velocity, and has become the cause of reducing the repeatability of the performance of classification. 
However, generally the front face of the diamond particle obtained by the usual chemical treatment has not 
resulted into water and a polar solvent like alcohol by the condition which can suspend in a stable form and 
can be distributed. 

[0010] As an impurity which coexists with a fines diamond, it is known for except for an oxygen atom or a 
hydroxyl group as a detection element by ICP or inorganic qualitative analysis that Si, aluminum, Fe, Cr, 
Mn, Cu, calcium, S, C, etc. are various. It is thought that some of these impurities have an interaction in the 
front face and a certain form of a diamond particle, and the diamond compounded by which the above- 
mentioned process is also considered that condensation of these diamond particles arises in underwater with 
such an interaction as the starting point. That is, even if many of conventionally available fines diamonds 
serve as floe according to an operation of these impurities, it is difficult to crack thoroughly even if it adds 
supersonic vibration into a polarity and which [ of a non-polarity ] solvent, and it seems to further once have 
cracked, re-condensing immediately and sedimenting is observed. 

[001 1] A diamond very fine particle is an ingredient promising as lubricant, a surface treatment agent, 
abrasives, etc. However, in these applications, it must distribute in a matrix as each, i.e., a simple grain 
child, or these very fine particles must be applied on supporting material as a single particle layer. 
Abatement of an interaction with the impurity in a diamond particle front face and the improvement of 
concordance with the dispersion medium on the front face of a particle can attain such dispersibility. 
However, the technique which gives such physical properties effectively to a diamond very fine particle was 
not known conventionally. 

[0012] On the other hand, although the composite which covered diamond detailed powder on the front face 
of a metal or the ceramics is also promising as an abrasion resistance material, when producing this by 
plating, for example, it is required through the process of plating processing that the diamond particle should 
have suspended in the stable form in plating liquid, i.e., neither the concentration of the particulate material 
in liquid nor particle size distribution changes into the processing time. 
[0013] 

[Problem(s) to be Solved by the Invention] Therefore, the main objects of this invention are to offer the 
diamond very fine particle which reforms the surface state of a diamond particle, sets in solvents (dispersion 
medium) usually used, such as water and alcohol, by this, and can be suspended and distributed in a stable 
form, and its effective process while removing a very fine particle-like diamond and the intermingled 
impurity as mentioned above. 
[0014] 

[Means for Solving the Problem] In this invention, 200 degrees C or more of diamond very fine particles are 
more preferably heated and boiled in processing temperature of 250 degrees C or more in the processing 
liquid containing a sulfuric acid especially concentrated sulfuric acid, or an oleum. Of this actuation, the 
atom and/or functional group of a hydrophilic property are formed in the front face of a diamond very fine 
particle, and the diamond very fine particle of a hydrophilic property is obtained by it at the same time the 
inside of a diamond particle or a particle, and the intermingled impurity are removed. 
[0015] The above-mentioned processing liquid can be made to contain an oxidizer like nitrates, such as 
acids, such as a nitric acid, perchloric acid, a chromic acid, or permanganic acid, or nitric-acid potash. In this 
case, the same effectiveness is attained at lower temperature. 

[0016] As a diamond particle which applies this invention, a more detailed thing has more remarkable 
effectiveness. That is, the increment in suspension condition maintenance time amount is remarkable. 
However, it becomes difficult for it to become impossible to disregard the effect of gravity in connection 
with the size of a diamond particle becoming large, and to maintain a long duration suspension condition in 
a dispersion medium. Therefore, as a diamond very fine particle in this invention, a thing with a mean 
particle diameter of 2 micrometers or less is used. By applying the approach of this invention, the condition 
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of not producing [ thing / with a particle diameter of 2 micrometers ] a settling particle substantially about a 
thing 1 micrometer or less in purified water for 2 hours or more for at least 0.5 hours is maintained. 
Suspension maintenance time amount is prolonged further, and if it becomes the particle diameter of 200nm 
or less, maintenance of the above suspension condition will be attained one whole day and night, as particle 
diameter becomes still finer. Moreover, about such a very fine particle, a suspension condition is maintained 
in the aqueous acids by the inorganic acid of pH4.0 for 6 hours or more. Furthermore in this invention, the 
surface state which maintains such a suspension condition is attained with high repeatability. 
[0017] Since polar solvents, such as water or alcohol, are widely used as a dispersion medium of a diamond 
particle, a front face is made into a hydrophilic property and the impurity element which has adhered to the 
front face simultaneously, and the fines diamond from which the dissimilar material currently mixed was 
removed can call it a flexible ingredient. Since a diamond particle tends to condense in acid liquid, in order 
to maintain an underwater distributed condition, the method of using weak alkaline water is often adopted. 
However, it cannot be said that the approach using weak alkaline water not necessarily has versatility from 
the field of the application which uses a diamond in the state of suspension. 

[001 8] The underwater distributed condition of a diamond is influenced by various kinds of ion which exists 
underwater. Therefore, stability in purified water, such as ion exchange water of pH=7.0 and distilled water, 
i.e., suspension condition maintenance time amount, is intrinsically used for the valuation basis of the 
hydrophilic property of the diamond very fine particle in this invention. 

[001 9] The hydrophilic diamond very fine particle of this invention is obtained by giving the atom and/or 
functional group (for example, C=0, -OH) of a hydrophilic property to a front face at the same time it 
removes the impurity which heats more preferably 200 degrees C or more of sulfuric acids in processing 
temperature of 250 degrees C or more in the included processing liquid (boiling), and lives a diamond 
particle with a mean particle diameter of 2 micrometers or less together by this intrinsically. 
[0020] Under the present circumstances, when a processed article is the so-called superfines diamond of 
nano size with a mean particle diameter of several nm, since loss in quantity by oxidation is accepted [ be / 
it / under / air / setting ] above 350 degrees C, processing temperature must not exceed 350 degrees C. 
[0021] Although it is possible to set up the upper limit of processing temperature more highly on the other 
hand since the initiation temperature of the oxidation in air about the diamond of micron size is about 500 
degrees C, 400 degrees C is considered to be an appropriate upper limit from the selection range of a 
reactor, and a viewpoint of control of a reaction rate. 

[0022] In heat concentrated-sulfuric-acid processing of this invention approach, formation of a sulfate with 
an impurity element and gasification of the intermingled graphite arise by the strong oxidation by sulfur 
trioxide. In addition, in case water is added and a sulfuric acid is diluted after heat-treatment termination, the 
water solution of strong acid nature is formed. Consequently, the impurity used as the origin at the time of a 
diamond particle condensing is removed effectively. Association of the oxygen atom on the front face of a 
diamond is also produced simultaneously, and to become the diamond of a hydrophilic property is 
considered by the OH radical formed in C=0 association or a next hydration process. Such effectiveness is 
so remarkable that the particle size of a diamond is small, and, for this reason, a stable suspension condition 
is maintained by the particle 200nm or less for 6 hours or more in the acidic solution according [ mean 
particle diameter ] to the inorganic acid of pH4.0. 

[0023] As an oxidizer added to a sulfuric acid, it can choose from large range, such as nitrates, such as a 
nitric acid, perchloric acid, a chromic acid, permanganic acid, or nitric-acid potash, or such mixture, and 
boiling processing temperature can be made low by adding and using these oxidizers together as compared 
with the case where only a sulfuric acid is used. Also when processing which used these oxidizers together 
is performed, since a C=0 radical and an OH radical are detected, the case and the similar reaction in heat 
concentrated sulfuric acid are considered to go on at lower temperature by the surface analysis of the 
obtained diamond. 

[0024] Moreover, before and after the above-mentioned processing, processing of the alkali fusion for 
simultaneous clearance of perchloric acid processing aiming at clearance of graphite, the hydrofluoric-acid 
processing for silica clearance, a silica, and an alumina etc. can mainly be added if needed. 
[0025] The underwater dispersibility of the diamond very fine particle obtained by this invention approach 
is remarkably good, it distributes in the form which resembled the dissolution only by investing underwater, 
and it forms the liquid of opalescence. The diamond particle distributed underwater is considered to be 
distribution in a simple grain child unit and several [ at most ] grains child units mostly from the result of a 
particle size analysis, and is presumed that the front face of a diamond particle is covered by the atom or 
atomic group of a hydrophilic property. In this case, the sonication for cracking of a particle is usually 



http ://www4 . ipdl . ncipi . go . jp/cgi-bin/tran_web_cgi_ejj e 



4/24/2006 



JP,09-0251 10, A [DETAILED DESCRIPTION] 



Page 4 of 6 



unnecessary. 

[0026] Thus, since the diamond particle is mostly suspended in a simple grain child's form in liquid, 
homogeneity mixing with formation of the monolayer of a diamond and other ingredients is attained. When 
carrying out such actuation, homogeneity mixing with control of the distributed concentration of a diamond 
particle and the monomer of a plastics raw material is possible by using the solvent which has mutual 
solubility with water if needed. 

[0027] For example, after using a commercial cluster diamond for a start raw material and performing 
processing by this invention, it is possible to form the nucleation point of high density by preparing the 
suspension which makes a water-alcoholic system a dispersion medium, being immersed and presenting the 
diamond composition by the CVD method with a silicon substrate into this. 

[0028] Moreover, it is also possible by immersing the raw material of a sheet into the suspension of the 
diamond particle of submicron size, or applying suspension on sheet stock using the same technique, to 
produce a polish sheet without grain size and adhesion unevenness. 

[0029] On the occasion of a fabrication of abrasive tools using the diamond particle whose particle size is 
several micrometers on the other hand as an abrasive grain, the diamond particle processed by this invention 
is distributed in a solvent, and it is possible liquefied or to manufacture [ this solvent and ] the tool by which 
the abrasive grain was distributed in the matrix by mixing a powder-like matrix material at homogeneity. 
[0030] Under [ all / initiation / sedimentation / event / of isolating 25ml preparatively in a test tube, putting 
and observing a test tube, and a transparent supernatant layer being accepted in a sedimentation experiment 
of the diamond fines made to distribute underwater, in the following examples, from the dispersion liquid 
which added the 200mg diamond to 100ml of purified water of pH7.0 ]. In addition, the particle-size display 
used in this application description depended [ be / it / under / following examples / including /nm / 300 / or 
less ] the measured value by the centrifuge on the measured value by the laser diffraction scattering method 
about the particle exceeding 300nm. 
[0031] 

[Example 1] The commercial cluster diamond was used as a raw material. This is the particle of dark brown 
with a nominal mean particle diameter of 5nm, and having formed the aggregated particle by condensation 
was admitted by 400 times as many optical microscope observation as this. Although this aggregated 
particle was invested underwater or into the acetone and the supersonic wave was added, it was difficult to 
crack. Although it had seemed to once have cracked, it re-condenses immediately and began to sediment. 
After investing this particle into concentrated sulfuric acid furthermore and heating by about 1 00 degree-C- 
for 2 hours, when the particle which fully rinsed was also distributed in purified water, it was admitted that 
sedimentation started in several minutes after distribution. 

[0032] 20g of this sample - 5% and dark HN03- dark - it put in into the flask with H2SO4200ml, after 
adding and cracking a supersonic wave, it heated, and it boiled at 300-320 degrees C for 2 hours. A lot of 
water was added after radiationnal cooling, the acid was diluted, separation and rinsing were performed 
using the centrifuge and grey-brown detailed powder was collected by drying. This powder was only thrown 
in in purified water, it distributed in a form which is dissolved and it became gray liquid, even if it left it for 
24 hours, sediment was not accepted, and a substantial change was not accepted 72 hours after. In addition, 
a supersonic wave did not need to be added when making it distribute underwater. 

[0033] Although observed also about the case where added the sulfuric acid into the water solution which 
distributed the obtained impalpable powder, and it considers as the acescence of pH4.0, sediment was not 
produced after 12-hour progress, but it was admitted that a processing article maintained a stable distributed 
condition in a weak acidic water solution. 

[0034] Next, this diamond particle was used as a nucleation agent in a CVD method. The processing liquid 
which was made to distribute cluster diamond O.lg which performed the above-mentioned processing, and 
added [ first, ] methyl alcohol 2 ** to this 1 ** further into 11. purified water was prepared. After the silicon 
substrate was immersed into this, it pulled up promptly, and dried with the dryer, and the diamond 
composition by the microwave plasma-CVD method was presented. At the reaction using this substrate, the 
film of the uniform thickness of about 50nm of thickness was formed in 10 minutes after reaction initiation. 
In order to know the nucleation consistency in this process, the reaction was interrupted in 5 minutes after 
reaction initiation, the number of a formation nucleus was measured, and it confirmed that it was the 
nucleation consistency of about 5x101 1. That is, it is able to adhere to homogeneity on a substrate 
considering 5x101 1 or more particles as a kind of nucleation. 
[0035] 

[Comparative Example(s)] For the comparison, the micron size diamond was distributed by the supersonic 
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vibration technique generally used conventionally, and suspension was prepared. It was processed by having 
been immersed and having damaged the silicon substrate to this, and the diamond composition by the 
microwave plasma-CVD method was presented in the same reaction condition as the above-mentioned 
example. The nucleation consistency in this case was the order of 1x1010 at the maximum. Moreover, 
formation of the film of uniform thickness took 2-4 hours. 
[0036] 

[Example 2] The micron size diamond powder of grain-size 0-1/4 was used for the processing raw material. 
This powder carried out uptake of the remaining fines except a fraction with a size of 1/4 microns or more 
using the centrifugal separator, and mean particle diameter is 180nm and was presenting dark gray. By the 
semi-quantitative analysis by ICP analysis, it was admitted as an impurity that aluminum, Si, Cr, and Fe 
were contained 0.1 to 0.2%, respectively. 

[0037] 500ml **** was added to lOOg of this powder, and hydrofluoric-acid processing was also 
continuously performed [ for 6 hours ] boiling processing and carried out at 280-320 degrees C. The 
processing article after rinsing and desiccation is presenting bright white, and it was confirmed by ICP 
analysis that each above-mentioned impurity has become 1/10 or less [ of origin ]. Moreover, by infrared- 
absorption analysis, it is on the front face of a diamond. - It was also confirmed that the functional group of 
OH and C=0 is formed. The settling particle was not accepted, even if the liquid which distributed the 
diamond fines of the obtained processing article in purified water is white and after [ distribution ] 2 day and 
night passed. Moreover, it was also admitted that this processing article maintained the suspension condition 
of 6 hours or more in the hydrochloric-acid aqueous acids of pH4.0. 

[0038] As one of the assessment of the effectiveness of processing by this invention, Raman spectroscopic 
analysis was carried out to the diamond particle before processing and after processing. When the laser 
beam was irradiated in the case of the unsettled particle, combustion scattering was explosively carried out 
by the absorption of light, and measurement was impossible. On the other hand, in the processing article, 
since the echo of light was good, such a trouble was not produced but the graphic form which has only a 
peak by the diamond was acquired. 

[0039] The suspension plating activity was done using this processing article. The SUS plate with a 
thickness of 10mm which carried out polish finishing of the 100x1 00mm deposit side as a substrate was 
used. Into 11. of plating liquid, 5g of diamond particles of this processing article was dissolved with 300g of 
nickel sulfates, and 50g of nickel chlorides. The film with a thickness of about 5 micrometers was formed 
using the conditions of pH4.5 of liquid, 50 degrees C of solution temperature, and current density 2 A/dm2. 
Compulsive churning was not performed on the occasion of plating actuation. It was admitted that the about 
25 vol(s)% diamond particle had structure fixed with nickel by SEM observation. The obtained plate was 
used as a chute attached in a ceramic powder moulding press. 
[0040] 

[Example 3] The micron size diamond powder of grain size 0-2 was used for the processing raw material. 
This powder carried out uptake of the remaining fines except a fraction with a size of 2 micrometers or more 
using the same technique as an example 2, and mean particle diameter is 1 .06 micrometers and was 
presenting gray. A 500ml sulfuric acid and 50g KN03 were added to lOOg of this powder, and boiling 
processing was performed at 210-230 degrees C for 3 hours. The obtained processing article is presenting 
white and the liquid distributed in purified water was presenting opalescence. In this liquid, even if 12 hours 
after distribution passed, the settling particle was not accepted. On the other hand, when the above- 
mentioned processing was not performed, initiation of sedimentation was accepted after distribution in 1 
hour. 

[0041] Diamond mixing nickel plating of 1 0-micrometer thickness was performed to the work-piece 
susceptor for centerless grinders by the same suspension plating of technique as an example 2 using the 
above-mentioned processing article. The size of the sliding surface of work-piece susceptor was 600mm in 
width of face of 30mm, and die length, and the raw material was SUS304. Plating was performed on the 
same conditions as an example 2. The work-piece susceptor which performed suspension plating processing 
was equal to the activity for three months or more as a cradle in the grinding of sintered alumina. In 
addition, when not performing plating processing, exchange was required of the activity for two weeks 
because of wear by sliding. 
[0042] 

[Example 4] The micron size diamond powder of grain size 2-3 was used for the processing raw material. 
The mean particle diameter of this powder is 1 .98 micrometers, and was presenting off-white. 200g of this 
powder was thrown in in the 800ml sulfuric acid, it was heated at 210-240 degrees C, the chromic-acid 
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water solution was dropped intermittently, and boiling processing was performed in the condition of 
maintaining the red of a chromic acid for 2 hours. The processing article fully rinsed after cooling presented 
white, and the liquid distributed in purified water presented opalescence. In this liquid, even if 2 hours after 
distribution passed, the settling particle was not accepted. In addition, when the above-mentioned processing 
is not performed, initiation of sedimentation is accepted immediately after distribution. 
[0043] Methyl alcohol 100ml was added to lOg of obtained processing articles, thick dispersion liquid were 
prepared, subsequently 50g of phenol resin was added, and it fully agitated. The obtained mixed liquor is 
heated weakly and alcohol was evaporated, when it became ********, it poured in into the metal mold of a 
grinding stone, and the cup mold polish grinding stone of six A2 type with an outer diameter [ for the 
speculum sample fabrication of cemented carbide / of 150mm ] and a bore of 100mm was manufactured by 
1 90-degree C heating and application of pressure of 200kg/cm2 of planar pressure. In this grinding stone, it 
was confirmed by microscope observation that the diamond particle is distributing in a matrix by the simple 
grain child substantially. 
[0044] 

[Example 5] The fines which carried out centrifugal separation of the supernatant after making it once 
distribute underwater and putting the raw material for micron size diamonds currently called the zero class 
one whole day and night, and carried out uptake were used for the processing raw material. Mean particle 
diameter is 90nm and this powder presented black. About lOOg of this powder, 500ml of sulfuric acids and 
50ml HN03 were added, and boiling processing was performed at 270-300 degrees C for 4 hours. The 
obtained processing article presented gray and the liquid distributed in purified water presented off-white. In 
this liquid, even if 72 hours after distribution passed, the settling particle was not accepted. When these 
dispersion liquid were diluted to diamond concentration [ of 1 00 ppm ] . and were used as a nucleation agent 
of a CVD diamond by the same approach as an example 1, the value of about 1x1011 was acquired as a 
nucleation consistency. 
[0045] 

[Example 6] It set to a series of processings which fixed the amount of processed diamonds to lOOg, and 
fixed the heating processing time in 1 hour, and outline suspension time amount in purified water was 
compared. A result is shown below. 
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[0046] 

[Effect of the Invention] As explained in full detail above, while the impurity intermingled in this invention 
by igniting a diamond very fine particle in sulfuric-acid content processing liquid is removed, refining to the 
hydrophilic property of a diamond particle front face is attained effectively. Manufacture of the diamond 
very fine particle which maintains by this the suspension condition stabilized underwater was attained. 
[0047] In the diamond formation by the CVD method, achievement of a high nucleation consistency is 
possible by leaps and bounds compared with the conventional approach by creating suspension with the 
application of this invention approach for example, in a cluster diamond, and pretreating the silicon sheet 
metal as a deposit substrate now. Consequently, formation of the diamond thin film of uniform thickness 
was attained. 



[Translation done.] 
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